THE work of Topley and Greenwood [1] upon controlled populations of mice, and of Dudley [2] upon semi-isolated communities of human beings has gone far to show how herd immunity is brought about. Although not susceptible of statistical treatment except in a very rudimentary fashion, the study of quite small communities, and even of individuals under certain conditions, may yield information of interest and value.
Harries: Immunity in the Making of positive reactors within the same age group may be considerable. Dudley [6] has shown that in a school which had experienced two outbreaks of diphtheria, of the boys who had been in the school through both epidemics 95 per cent. were ,Schick negative and those who had been in contact with one epidemic showed 80 per cent. of negative reactors. Of the new entrants subsequent to the last epidemic, only 60 per cent. were immune. O'Brien [7] found amongst " old" boys in a training ship that only 14 per cent. were positive reactors, whereas amongst the new boys the figure was 43 * 5 per cent.
Thus it is well recognized that an environment withi opportunities for infection ,plays a great part in the production of immunity to diphtheria. Experience in the testing of children's residential institutions for susceptibility to diphtheria and .scarlet fever, shows that the same thing holds for the latter disease also.
In the autumn of 1925, during which year diphtheria had reached the maximum prevalence so far recorded for Birmingham, we were asked to Schick-test the children in three residential institutions, each of which had experienced an outbreak of .diphtheria. Dick tests were also carried out in two of these institutions, and in both the latter the detection of susceptibles was followed by active immunization against both diphtheria and scarlet fever.
Institution A is an orphanage for boys and girls of good lower middle-class type entering from all over the country. A known Schick negative carrier had given rise to several cases of diphtheria (removed to hospital) some two months before we were asked to test the children. The institution had been free from diphtheria until this outbreak for a number of years and had also been fred from scarlet fever for a matter of years. Institution B is one for boys and girls of a social class somewbat lower than those of A. All the children in this institution come from Birmingham homes.
Eight cases* of clinical diphtheria contracted from a Schick negative carrier had occurred during the summer. These cases were confined entirely to the boys' section. Boys and girls are separately housed and no cases of diphtheria occurred amongst the girls. (Schick tests only were carried out at this institution.) Institution C (for girls of the poorest class) experienced a considerable outbreak of both diphtheria and scarlet fever. The first case of scarlet fever occurred in April and cases occurred at intervals until September up to a total of fifteen. The cases as they arose were removed to hospital. During October eleven cases of diphtheria were also removed to hospital. The results of the tests of the original populations of these three institutions are set out below:-(Tables Ia, b and c.) The difference between the immunity index of boys (exposed to infection) and girls (not exposed to infection) of precisely the same type and living under precisely the same conditions, will be noted. One boy had a previous history of diphtheria eight years before and one eighteen months before. Both were Schick negative. The eight recent cases of diphtheria had returned to the institution when these tests were carried out. They were discharged from hospital upon the evidence of two consecutive sets of negative swabs from nose and throat. Their Schick tests, not included above, were as follows:-Three negative, and five positive. Three of the latter became Schick negative on a second test a week later, and thus probably exhibited the effect of the secondary stimulus of a Schick test further discussed below. Of the above, two had a previous history of diphtheria, both were Schick negative, ten had a previous history of scarlet fever, and were all Dick negative. Fifteen children recently discharged from hospital after scarlet fever were all found to be Dick negative; they are not included in the above table. Seven of these came within the 5 to 10, seven in the 10 to 15, and one in the over 15 age groups. All the cases of clinical diphtheria were still in hospital at the time these tests were carried out. The escape of children under 5 years of age is probably to be ascribed to their being housed in a separate dormitory, and taught in a separate school.
The original populations of these three institutions were all tested and immunization commenced in the autumn of 1925 and the winter of 1925-1926. In order to prevent the further outbreak of cases in institutions it is obviously not sufficient merely to immunize the susceptibles amongst the original inmates. The inmates reach the age limit, and are replaced by fresh young arrivals at intervals. It is thus important to test and immunize the susceptibles amongst each new batch of entrants, lest carriers amongst the original-but now immune-population initiate infections amongst the newcomers, or the susceptibles or carriers amongst the newcomers introduce infection which will spread amongst themselves. Hence in all the Age-gronp 5-10 10-15 Total 13 Schick positive Immunity index institutions, the inmates of which we have immunized, new entrants are always tested in batches as soon as possible after entry and, if necessary, immunized. This was the case in the three institutions A, B and C: in A and C against both diphtheria and scarlet fever, and in B against diphtheria only. In passing, it may be stated that no case of diphtheria or sdarlet fever has arisen in these institutions since immunization was carried out.
If the results of the tests of the original population of institutions A and C be compared the following differences are seen: The social grade of children in A is considerably higher than that of those in C. Both institutions had experienced cases of diphtheria, and C cases of scarlet fever also. Nevertheless, if the age distribution of the inmates differs considerably, i.e., if A contained a greater proportion of children in the youngest age groups than C, this might be sufficient to account for the higher percentage of susceptibles in A. If in each case the population be taken as 100 the age distribution of the original population may be set down as follows:- 
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Thus the higher immunity index to both diphtheria and scarlet fever shown in Institution C is not accounted for by its possessing a larger proportion of older children: the contrary is the case.
That Institution C receives a larger proportion of younger children than A is borne out by making a similar calculation for new entrants.
(New entrants taken as 100.) 
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Thus the factor causing the difference in the immunity index was not age distribution per se. The difference may be due to immunizing doses of organisms received after entry into the institution. The immunity index of A is low for both diphtheria and scarlet fever. The latter disease had been absent from the institution for a number of years; the children were drawn from all over the country. The immunity index of C is higher for both diseases. Scarlet fever had been occurring in the institution at intervals during the preceding six months, and diphtheria for at least two months before tests were undertaken. Immunizing doses may have been received by children who were living in closer sleeping quarters than those in Institution A. The importance of adequate spacing in sleeping quarters has been abundantly shown by Glover [8] in the case of cerebro-spinal fever and by Dudley [91, particularly in the case of diphtheria. If the difference in the indices is due-to any great extent-to immunization after entering the institution, then the new entrants at both institutions should have immunity indices which are comparable. It would take up too much time to recount in detail the state of immunity of new entrants at each of these institutions. I have therefore summarized the figures for four batches of new entrants totalling fifty-nine at Institution A and seventy-one also in four batches at Institution C. The relative proportion of age incidence of new entrants in these two institutions has lalready been stated. 
0-85
Thus the new entrants at A showed lower indices than the original population of the institution. Those at lnstitution C showed very much higher indices than those of A although the average age at entry was considerably lower. The following table compares the original populations and the new entrants in Institutions A and C as regards their immunity indices for both diphtheria and scarlet fever. It will be seen that the immunity index for both diphtheria and scarlet fever is considerably lower for the original population at all ages in A-than in C, and that the same holds good for new entrants at the two institutions. In the case of C there is a close similarity between the immunity index for diphtheria of the original population at all ages (1-4) and that for new entrants at all ages . All children in C come from local homes of the poorest class. Thus, particularly at C and in the case of diphtheria new comers, themselves possessing a very high immunity index to the disease, were introduced into a semi-isolated community, all of whom were known to be immune to diphtheria. Thus, the conditions differ from those present in the case of Topley's experimental mice, where presumably the newcomers to the population were lacking in any immunity to the experimental infection. In this remark I have not included scarlet fever since I am not quite certain that the active immunity produced to this disease was so solid as in the case of diphtheria.
In the case of both diphtheria and scarlet fever the last epidemic cycle in Birmingham commenced towards the latter part of 1919. Sir John Robertson in his Annual Report for 1926 [10] wrote: " Birmingham has suffered acutely from diphtheria for seven years. It would seem to have become endemic here, for the incidence has varied but little during these seven years." The table which follows, taken from the Annual Report of the Medical Officer of Health for 1926, shows the diphtheria cases and deaths in the City of Birmingham for a number of years. Table VI from the same report shows the position in the case of scarlet fever. Thus, whilst the prevalence of diphtheria has remained fairly uniform from 1920 onwards, that of scarlet fever has shown a steady decline after the year of maximum prevalence in 1920.
There have thus been ample opportunities for a wave of immunization to occur at any rate in the case of diphtheria, especially amongst the poorest quarters of the city. Thus, in the case of Institution C, not only was the percentage of immunes high, as shown by negative intradermal tests, but it is probable that amongst those giving positive intradermal tests basal immunity existed in the case of both the original population and the new entrants. The fact that good social environment diminishes the chances of obtaining immunizing doses in childhood may be emphasized by considering an institution of a different type. D is a small public school for boys in an adjoining county. This institution experienced an outbreak of scarlet fever; in all, twenty cases occurred, the last on the very day that the boys and the staff were Dick tested by one of my colleagues. The results of the tests are set out in Table VII . Incidentally, we were asked to produce passive immunity to scarlet fever. Each non-immune received 5 c.c. of a concentrated scarlet fever antitoxin, and in spite of the fact, as was subsequently discovered, that two or three convalescent carriers (rhinitis and otorrhcea) were at large amongst the other boys throughout, no further cases of scarlet fever occurred for sixteen days.
(From previous experience of the duration of passive immunity conferred by scarlet fever antitoxin, I had been able to promise freedom from further cases for a fortnight. This period was, it will be seen, slightly exceeded.) 
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The immunity index for sdarlet fever at all ages closely corresponds with that at A, but it will be noted that when age groups are considered the 0 to 10 group of A (0 5) corresponds with the 10 to 15 group of D (0 53) and that the 10 to 15 group of A (1-0) corresponds with the 15 to 20 group of D ( 1). Twelve masters were tested, none had a previous history, five were positive and seven negative. Twentyfour maids, aged from 14 to over 20, gave eight positives and sixteen negatives. Four porters, aged 19 to 22, gave one positive and three negatives. 
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.5 1 The nuimbers tested in this year included all the " old hands," many of whom had been in an environ-ment of diphtheria for years. In the remaining years tests were made on entry. The nurses who were town-bred gave a percentage of 38-6 positive, whereas amongst those who were country-bred, the percentage of positives was 65-4. 
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Thirty-threeI of total had definite history of scarlet fever. All Dick negative. Schick positive-40 per cent. Dick positive 11 per cent.
It will thus be seen that, whereas in the lower age groups, as shown in the institutions for children, the percentage of non-immunes to diphtheria and scarlet fever inthe different age groups, runs roughly parallel, yet in these young adults. there is a wide divergency between the percentage of immunes to diphtheria and scarlet fever respectively.
The whole nursing and domestic staff in the Birmingham City Hospitals is now tested for susceptibility to both diseases and the susceptibles are actively immunized.
Before the days of active immunization it was always noted that it was the new probationer who contracted either of these diseases within a short period, after first Harries: Immunity in the Making exposure in the wards. This was much more noticeable in the case of scarlet fever than diphtheria. Probationers who contracted scarlet fever nearly always did so within a month of exposure to the disease and frequently within a week.
Early in 1927 it was arranged that at the Lodge Road Hospital every patient admitted with scarlet fever should have a Schick test performed, and also swabs taken from both nose and throat as soon as possible after admission. Swabs were procured by the medical officer personally, and sent to the City Bacteriological Laboratory. A request was made that if diphtheria bacilli were found in cultures from the swabs from throat or nose, a virulence test of the organisms found should be carried out. All this work has been done for us under the direction of Dr. Herbert Henry, director of the laboratory. In this way we obtained a complete record of the Schick test and the bacteriological findings in some 500 consecutive admissions of scarlet fever. Cases of true combined scarlet fever and clinical diphtheria have not been included in the tables which follow. The series commenced in February and was carried on until the end of September. The results may be divided into three groups as follows With regard to the bacteriological findings, an astonishing number of children were reported to be harbouring diphtheria bacilli, which, however, were further reported to give a negative intradermal guinea-pig test. In group C alone, swabs of 50 per cent. of all cases in each of the two lower age groups were reported to be morphologically positive. Fortunately, however, from the point of view of ward administration, in very few cases were the organisms reported to give a positive intradermal guinea-pig test.
In series A there were three Schick negative carriers of virulent organisms; in series B two carriers, one a Schick negative throat carrier, one a persistent nasal carrier, who remained Schick positive; in series C there were two Schick negative carriers, one faucial, and the other nasal, and one transient carrier of virulent organisms in the throat. This transient carrier state produced no immunity; the patient was persistently Schick positive. The most interesting point about the results seems to be the variation in the percentage of Schick positives at different periods of the year. The age incidence of scarlet fever is fairly constant, hence it may be assumed that in each group the age incidence was characteristic. At all ages the percentage of Schick-positive scarlet fever cases increased from 44 * 5 to 60 -6 per cent. in the three spring months, and to 73 per cent. in the summer months. In the latter two groups it will be noted that the percentage of Schick-positive reactors, from 5 to 10 was greater than from 0 to 5. There is thus shown a very marked seasonal difference. The factor of selection in scarlet fever cases for hospital treatment does operate in Birmin gham, but it invariably operates in the same direction, namely, clinical severity of the case, poor housing conditions, or some special reason, e.g., cases occurring in a milk shop. (No cases of scarlet fever during the period under review were admitted as a result of institutional outbreaks.) Hence it is probable that these results are a reflex of the wave of immunization which occurs when diphtheria is most prevalent, that is, during the winter months, and that during the spring and summer the intensity of this process wanes, along with the number of cases of clinical diphtheria& The moral to be drawn if this deduction be correct, is that the time to suppbment the process of immunization, which is always proceeding in the populatiSotn by methods of artificial active immunization, is during the spring and summer months, in order to augment the number of immunes against the coming of winter, with increased prevalence of the disease.
Extended observations upon the Schick test especially provide more and more evidence of the statement of Glenny, Allen and O'Brien [11] that " the test does not divide the population into black and white but rather into those darker or lighter than a certain shade of grey."
Gorter and Huinink [12] showed that in children who had been actively immunized against dipththeria, whose Schick test had become negative; and who, further, were all known to have produced antitoxin in varying amounts, all circulating antitoxin had disappeared one and a half to two years later. They concluded not that all immunity had disappeared, but that there was a persistence of immunity in the shape of a refractory state of the tissues. They noted after a further injection of T.A.T. the production of a large quantity of antitoxin, a phenomenon which was never observed after a first injection of T.A.T.
Gorter, de Korte, -and Munk [13] remarked that it would be interesting to be able to say that the same allergic state exists among infants who, although giving a positive Dick test, are not infected after being in contact with a case of scarlet fever. Apropos of this Sir John Robertson [14] has estimated that in Birmingham about five or six children out of every seven escape an attack of scarlet fever during the whole of their life time. He says, " it is a common experience to find cases of this disease which have been diagnosed only after the infectious period has ceased and which have not spread the infection to the many other children with whom they have been in daily contact in the home or in the school." Sir John, of course, is referring to recognizable clinical attacks. Glenny and Suidmersen [15] have shown the small amount of antitoxin production following the primary stimulus of an antigen compared with a very much greater amount produced as the result of a secondary stimulus of the same antigen. Glenny has developed the conception of basal immunity. O'Brien [16] has shown that even so small a stimulus as the amount of toxin contained in a Schick test dose may serve as an effective secondary stimulus in a child possessing basal immunity and enhance the antitoxin titre. I had independently made purely clinical observations of the same character first in the case of nurses who came for a confirmatory Schick test after immunization. It was found that in quite a considerable proportion of those whose confirmatory Schick test was positive that, on repeating the test, in a week or ten days it had become negative. We have obperved the same thing in institutional children who have been actively immunized against eitber diphtheria or scarlet fever. For example, in Institution A previously described, the inhabitants of which possessed a low immunity index to both diphtheria and scarlet fever, and whose average basal immunity to both diseases was presumably low, 120 children were actively immunized against diphtheria. Three to four months later confirmatory Schick tests were performed: ninety-seven of the total D-EP 2 * showed.frankly. negative results; twenty-three sbowed positive, or faintly positive reactions. The test was repeated in the case of these twenty-three children a week later and was then in every case negative.
In Institution C, with a high immunity index to diphtheria, but containing a much greater proportion of younger children, 105 were immunized against diphtheria. Six left before the confirmatory Schick test. Of the remaining ninety-nine, seventy-seven on retesting gave a clear negative, twenty-two a positive result. Thirteen of the twenty-two received an additional dose of I c.c. of T.A.T., unnecessarily probably, since the remaining nine on re-test in a week's time had all become negative. In both these Institutions (A and C) the children were also protected against scarlet fever, by means of skin test doses of scarlet toxin, the range of doses being from 250 to 2,500 skin-test doses. This range was successful in converting all Dick positive reactors to negative reactors on re-test one or two months later. In order to gain some idea of the duration of the active -immunity conferred, we arranged for a re-test some nine months after the course was completed. The results were as follows: 
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In the case of Institution C it was possible to test these twenty-two positives again in a week's time. Eleven remained positive, or faintly positive, and 11 had become negative. In Institution C also, forty-nine children were tested after a lapse of a year from active immunization against scarlet fever. Thirty-four remained negative, and fifteen gave a positive reaction. These fifteen were all retested in a week, six remained positive, and nine had become negative. The deduction to be drawn is that the basal immunity to scarlet fever in Institution C which had experienced a considerable outbreak of the disease was higher than in Institution A, from which the disease had been absent for a number of years, but it must also be remembered that the immunity index of entrants to C was considerably higher than in A, and it is further possible that carriers remaining in Institution C had helped on the process of artificial immunization.
Gorter, de Korte, and Munk [17] have recorded an interesting observation made in an institution for children. Of seventy-four inmates of the boys' pavilion twentytwo were attacked by scarlet fever. The remaining fifty-two were Dick tested, twelve were positive; the next day one of these latter developed scarlet fever. The remaining eleven boys were divided into two lots. Half were actively immunized, the remainder were used as controls. No further case or no suspicion of a case" developed amongst the eleven. Amongst the five immunized children, the reaction became negative in three and remained positive in two on testing thirty days after immunization. In the control group of the six originally positive, five had become negative, and one remained positive. They conclude that in an infected milieu immunization can be produced by contact with child carriers without the susceptible subjects showing any signs of disease.
My own experience is that it is the rarest event for an original negative Schick or Dick reactor later to become positive (except, of course, with the waning of artificial immunity to diphtheria or scarlet fever, as instanced above). Malmberg and Jacobsohn [181, however, discussing "spontaneous deviations" of the Dick test state that in only 1 per cent. of 320 children did an originally positive Dick test become (" spontaneously ") negative; but they record nearly 20 per cent. of cases in the same series where an originally negative Dick reactor became positive. They conclude that " a positive reactor may be considered positive evidence, whilst a negative one should probably be judged more cautiously and possibly indicate a repetition of the test." My own experience is quite contrary to this.
Gorter, de Korte, and Munk [19] state that a Dick negative reactor will not contract scarlet fever after contact with a patient, and this has so far been my invariable experience. On the other hand, they state that numbers of persons giving a Dick positive reaction are not " infected" after exposure to scarlet fever, and that the same bolds good in the case of the Schick test and diphtheria. One reason for this is, I think, to be found in the possession of basal immunity; and " infection" thus acts as a secondary stimulus and raises very rapidly the antitoxic titre of the l)lood.
We have during the last year or so made many clinical observations on instances of the secondary stimulus. I have already mentioned the Schick test and the Diek test as providing secondary stimuli in the case of children artificially immunized by T.A.T. or scarlet fever toxin.
I believe that well authenticated second attacks of clinical diphtheria, i.e., not diphtheria tonsillitis, in an immune are very uncommon, in spite of the fact that only some 50 per cent. of persons are Schick negative when tested after an attack of clinical diphtheria. This is a very much larger proportion, be it noted, than Dick positives after an attack of scarlet fever.
Dudley [20] has remarked that should diphtheria convalescents return to an environment where they are almost certain to come into contact with the diphtberia bacillus, the latter acts as a secondary stimulus producing antitoxin, and by this means the Schick reaction is changed from positive to negative.
In the diagram which follows I have attempted to show graphically a few examples taken from a considerable collection of the change in the Schick test following the stimulus of virulent diphtheria bacilli and of the test itself.
The collection of records brought together in this paper is not only somewhat heterogeneous in pharacter but small in number.
It would be quite unwarrantable on my part to seek to draw any general conclusions from them. Here and there, it is true, I have put forward tentative explanations of certain of the findings.
The purpose of this paper will have been served if it has added something, however small, to the common stock of knowledge of the processes of immunization against endemic disease which are always taking place in industrial populations and upon which the intradermal tests of Schick and Dick are capable of throwing some light.
I particularly desire to acknowledge the work of my colleagues, and especially that of Drs. D. K. Jeyes, W. M. MacFarlane, and V. Fellowes. They have carried out in the aggregate some thousands of intradermal tests. For the purposes of this paper I have abstracted from card. indices-and case sbeets a few hundreds only. PRC What was Dr. Harries' experience of this border-line condition in the non-immunized person, who might possibly fluctuate between Schick negative and Schick positive, and during a positive phase be susceptible to an attack of diphtheria, although previously recorded as Schick negative ?
The seasonal variation of the percentage of Schick positives in a commnunity, described by Dr. Harries, as showing a rise in the late spring and autumn month was, in his (the speaker's) experience, comparable to a parallel with the rise in the diphtheria carrier rate and the higher proportion of virulent carriers at those periods, as shown by the figures for which he had records during 1921 and 1922.
Among scarlet fever patients the high proportion of those found to be susceptible to diphtheria also, by giving a Schick positive reaction, was a well-known fact, but one difficult to explain, unless due merely to the general lowering of the defensive mechanism brought about by the attack of scarlet fever.
Dr. J. D. ROLLESTON said that it was interesting to compare Dr. Harries' institution figures with the recent observations of Lereboullet and Joannon on latent spontaneous immunization against diphtheria at the Hopital des Enfants Malades, Paris.' They had found that age, which under ordinary circumstances was the most important factor, was less important than the length of stay in hospital in rendering an originally positive Schick reaction negative.
Harries: Immunity in the Makinq His (Dr. Rolleston's) experience at the Western Fever Hospital, where he had been medical superintendent during the last twenty months, confirmed what Dr. Harries had said as to the susceptibility of nurses to scarlet fever and diphtheria respectively. During that time, in spite of the absence of active immunization against the disease, only three nurses had contracted scarlet fever, whereas twelve had developed diphtheria, in each case it is true of a mild character, in spite of immunization by toxin-antitoxin which had been the practice at the hospital for several years. He would ask Dr. Harries whether active immunization for nurses was compulsory at the Birmingham Fever Hospital. In view of the fact that there was a specific remedy which could jugulate the disease, he (Dr. Rolleston) did not think that compulsory immunization against diphtheria was justifiable as in the case of vaccination against small-pox, a disease in which there was no specific treatment. His practice, however, was to interview personally every nurse who refused immunization against diphtheria, and the prospect of such an interview probably acted as a deterrent to refusal. In the cases of scarlet fever, which appeared to be as mild a disease in Birmingham as in London, there appeared to be even less justification for enforcing immunization.
I Dr. H. J. PARISH said he might draw a parallel between the observations recorded by
Dr. Harries and those made by workers with regard to laboratory animals. Glenny and Sudmersen had shown that guinea-pigs, rabbits, horses, cows, sheep, and goats, might or might not have natural diphtheria antitoxin in their blood, and that those with basal immunity responded more rapidly to injections of diphtheria toxin than those which had none. Similar differences had been demonstrated in the response of immunized and nonimmune animals when certain other toxins-those of the tetanus bacillus and of the organisms of the gas-gangrene group-were injected. Probably the underlying principle applied to all soluble toxins.
The factors influencing the occurrence of natural diphtheria antitoxin in man were age, density of population and contact with infection. This was true also of the horse. For example, Sordelli found that the blood of horses between one and five years old contained less than A unit of antitoxin, and that all horses over ten years old contained more than this amount. With regard to density of population Glenny found that 70 per cent. of town horses before 1917 contained 2unit or more of antitoxin, but only 35 per cent. of those examined since 1917 contained that amount. Okell and himself had isolated virulent diphtheria bacilli from the wounds of horses at a veterinary hospital. Horses in those camps frequently showed a rise in antitoxin titre during the one or two weeks when they were under observation.
Dr. HARRIES (in reply to Dr. Graham Forbes) said that cases of alleged clinical diphtheria occurred in patients known to give a Schick negative reaction. Such cases were really instances of "diphtheria tonsillitis" in an immune; and although, following infection, a membrane was visible on the fauces, that membrane always presented the same characteristics. It was very thin and readily stripped without leaving a bleeding surface; indeed, in from twelve to twenty-four hours this separated spontaneously leaving the faucial surfaces apparently normal. The patients never suffered from the toxemia of diphtheria and never required antitoxin. The faucial infection, acting as a secondary stimulus, very rapidly raised the antitoxic titre of the blood.
In reply to Dr. Rolleston no difficulty had been experienced in obtaining the consent of the nursing and domestic staffs to be tested and, if found susceptible to either disease, to undergo the process of active immunization. He could not explain why children moving from more to less densely populated neighbourhoods appeared more readily to contract diphtheria.
In reply to Dr. McIntosh, who asked why a persistently Schick positive carrier of virulent organisms in the nose did not contract diphtheria and why this event did not occur in the case of a transient Schick positive carrie~r of virulent organisms in the throat. Occasionally (but rarely) a purely nasal carrier of virulent organisms was found who remained Schick positive, at any rate for weeks; in the purely nasal carrier little or no toxin appeared to be absorbed through the nasal mucosa, and therefore in such cases immunity appeared to be very slowly produced. An abrasion of the nasal mucosa in such a carrier would form the starting point of an attack of nasal diphtheria as distinct from the carrier state. WVith regard to the transient carrier of virulent organisms in the throat who although remaining susceptible did not contract clinical diphtheria he (Dr. Harries) thought that the failure to do so was probably due to the transience of the carrier state in the instance recorded.
In reply to the President (who had emphasized the value of tonsillectomy and the removal of adenoids in terminating the carrier state in diphtheria) this procedure was the most successful one so far available. He and his colleagues had recently recorded a considerable series of cases: a further long series of operations for this condition had been successfully performed in the Birmingham City Hospitals. They had recently begun to try local applications of ultra-violet rays from a mercury vapour lamp. This work had not been in progress long enough for him to give an opinion on it; but if results proved good, the method would be preferable to tonsillectomy. Excellent results had been recorded by Donnelly and by Stewart in America.
